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HOBbIe KOMIIblOTepHbIe TpeHa)KepbI

XOJIO/Il;IUIbHbIX yCTaHoBOK
KaHO. meXH. HayK, npo¢. B.lI. OJIEMHlIKOB

TPAH3AC - 311eKmpOHHble meXHOII02UU, 2. CaHKm-IIemep6YP2
KaHO. meXH. HayK RB. OJIEMHlIK, E.H. lIrHATEHKO

,D.Gl/bHe60cmO'tHbIU 2ocyoapcm6eHHblU meXHU'teCKUU PbI60x03J1UCm6eHHbIU yHu6epcumem, 2. BllaOU60cmOK

Two simulators: «The automated refrigerating installation for the provision
pantries» and «The automated refrigerating installation of air conditioning
system» are considered in detail in the article. The simulators can be used
both for training of students, and for training and retraining of specialists
involved in the operation of refrigerating installations.

COBpeMeHHhIe KOMllhIOTepHhIe TpeHa)l(ephI 1I03BOlliIIOT

06yqaTh CT)'.D:eHTOB BhIIlonHeHHIO CTaH.D:apTHhIX IIpOll,e.D:YP

H .D:eHCTBfUIM B HeUITaTHhIX H aBapHHHhIX cHTyall,HHX, a

TaK)l(e IIpOBO.D:HTh TPeHHHrH Cllell,HanHCTOB H Oll,eHHBaTh

HX KOMlleTeHll,HIO.

B TeqeHHe pH.D:a neT KOMllaHHH TPAH3AC, TeCHO CO-

TPY.D:HHqaH C yqe6HhIMH 3aBe.D:eHHHMH, IIpOeKTHhIMH H Ha-

yqHo-HCCne.D:OBaTenhCKHMH opraHH3all,HHMH, HaKOIIHna 3Ha-

qHTenhHhIH OllhIT B pa3pa60TKe H C03.D:aHHH TPeHa)l(epOB

pa3nHQHOrO Ha3HaQeHHH, KOTophIe umpOKO HCIIonh3YIOTCH

B POCCHH H 3a py6e)l(OM. COTHH yqe6HhIX 3aBe.D:eHHH H

opraHH3all,HH 110 BceMY MI1py (B BenHK06pHTaHHH, MH.D:HH,

MpaHe, MCllaHHH, KHTae, POCCHH, CIlIA, <t>HnHIIIIHHax,

<DHHlliIH.D:HH, BO <t>paHll,HH, B IlIBe-

ll,HH, IO)I(HOH Kopee, 5IIIOHHH H B

.D:pymx cTpaHax) 060PY.D:OBaHhI

HallIHMH TPeHa)l(epaMH pa3nHQHO-

ro Ha3HaqeHHH. TonhKo 3a .D:Ba1I0C-

ne.D:HHX rO.D:aHaMH yCTaHoBneHo 95
TpeHa)l(epOB B 27 cTPaHax.

B HaCTOHllIee BpeMH KOMllaHHH

TPAH3AC COBMeCTHO C ,Il,anhHe-

BOCTOqHhIM rocY.D:apCTBeHHhIM

TeXHHqeCKHM PhI60x03HHcTBeH-

HhIM yHHBepcHTeToM (,Il,anhphI6-

BTY3) pa3pa6aThIBaeT KOMllhIO-

TepHhIH TpeHa)l(epHhIH KOMllneKC

«ABToMaTH3HpoBaHHaH XOnO.D:Hnh-

HaH yCTaHoBKa», COCTOHllIHH H3

HeCKonhKHX MO.D:yneH (TpeHa)l(e-

pOB) H BKnIOqaIOllIHH XOnO.D:Hnh-

HhIe MallIHHhI, pa3HhIe rpyrrllhI 110-

TPe6HTeneH (Mop03HnhHhIe alllla-

paThI, oxna)l(.D:aeMhIe IIOMellleHHH,

6yHKepa IIpe.D:BapHTenhHoro ox-

na)l(.D:eHHH, nh.D:OreHepaTophI, CHC-

TeMhI KOH.D:Hll,HoHI1poBaHHH B03):(y-

xa), HCllonh3YIOllIHX pa3nHQHhIe

xna.D:areHThI, CHCTeMhI Oxna)l(.D:e-

HHH H 1I0.D:aqH xna.D:areHTa. Ka)I(.IJ:hIH TpeHa)l(ep MO)l(eT pa-

60TaTh KaK aBTOHOMHO, TaK H B KOMllneKce, COCTaBlliIIO-

llIeM e.D:HHYIO XOnO.D:HnhHYIO yCTaHoBKy.

HH)I(e 60nee lIo.D:p06HO paccMoTPeHhI .D:Ba TpeHa)l(epa:

«ABToMaTH3HpoBaHHaH XOn0.D:HnhHaH yCTaHoBKa IIpOBH3H-

OHHhIX Kna.D:OBhIX» H «ABToMaTH3HpoBaHHaH XOn0.D:HnhHaH

yCTaHoBKa CHCTeMhI KOH.D:Hll,HOHHpOBaHHH B03.D:yxa».

B TpeH~epe «AemoMamU3UpOeaHflG.51 XOJlOOWlbliM yc-

malioeKa npoeU3UOliliblX Kllaooeblx» (pHc.l) MO.D:enHpy-

eTCH YCTaHOBKa, rrpe.IJ:Ha3HaQeHHM .IJ:lliI C03.D:aHHHH ,I:(nHTenh-

HOro 1I0Mep)l(aHHH TeMIIeparypHoro pe)I(HMa B .D:Byx rpyrr-

lIax IIPOBH3HOHHhIX Kna.D:0BhIX C Pa3nflqHhIMH TeMIIeparyp-

HhIMH ycnOBHHMH xpaHeHHH. O.IJ:Ha rpyrrlla - TPH IIpOBH3H-

PUC. 1. MHeMocxeMa U naHellb ynpa611eHUJI mpeHa;)ICepOM
XOIIOOUl/bHOUycmaHo6KU np06U3UOHHbIX KIIaoo6blx



AKAAEM~4ECK~E 4TEH~~ HA IOEi~nEI.1HOM OEiutEM COEiPAH~~ MAX

OHHbIe KJIa,aoBbIe ,amI xpaHeHIDI MOpO)l(eHOH npo,aYKll;IHI:

Butter - xpaHeHHe MaCJIa, TeMnepaTYpa -2 DC; Meat - xpa-

HeHHe W1ca, -15 DC; Fish - xpaHeHHe pbI6bI, -15 DC. BTo-

pajI rpynna - TpH npOBH3HOHHbIe KJIa,aOBbIe ,amI xpaHeHIDI

OXJIa)l(,aeHHOH npo,ayKUHH: Fruit - xpaHeHHe <PPYKTOB npH

TeMnepaType 2 DC; Vegetables - xpaHeHHe OBOIIJ,eH,

2 DC; Dry prav - xpaHeHHe CyxOH npOBH3HH, 8 DC.
OCHOBHbIM XOJIO,aHJIbHbIM areHTOM BbI6paH <ppeOH R134a,

npe,aycMoTpeHa B03MO)l(HOCTb nepexo,aa Ha R401b.

XOJIo,aHJIbHajI yCTaHoBKa COCTOHT H3 ,aByX XOJIO,aHJIbHbIX

MaWHH, pa60TaIOIIJ,HX Ka)l(,aajI Ha CBOIO rpynny nOTpe6H-

TeJIeH. XOJIo,aonpOH3Bo,aHTeJIbHOCTb Ka)l(,aOH XOJIO,aHJIbHOH

MaWHHbI ,aOCTaTOqHa ,aJIjI pa60TbI Ha o6e rpynnbI KJIa,ao-

BbIX B CJIy'lae Heo6xo,aHMOCTH. ):(mI 3Toro B CHCTeMe npe-

,l:\ycMoTpeHbI ra30BbIH H )l(H,l:\KOCTHbIH COe,l:\HHHTeJIbHbIe

Tpy6onpOBO,l:\bI C OTCe'lHbIMH KJIanaHaMH.

B COCTaB Ka)l(,l:\OH H3 ,l:\BYX XOJIO,l:\HJIbHbIX MaWHH BXO-

,l:\jIT: 6eCCaJIbHHKOBbIH nopWHeBOH KOMnpeccop; KO)l(yXO-

Tpy6HbIH KOH,l:\eHCaTOp; <pHJIbTp-ocywHTeJIb C HH,l:\HKaTO-

pOM BJIa)l(HOCTH; TpH B03,l:\YXOOXJIa,aHTeJIjI (no 'lHCJIy no-

MeIIJ,eHHH); Tpy6onpOBO,l:\bI, 3anOpHajI H peryJIHpyIOIIJ,ajI

apMaT)'pa, npH60pbI aBTOMaTHqeCKOrO ynpaBJIeHIDI H 3a-

IIlHTbI. YnpaBJIeHHe pa60TOH XOJIO,l:\HJIbHbIX MaWHH H HH-

,l:\HKa~HjI napaMeTpOB COCTOjIHHjI xJIa,l:\areHTa, BO,l:\bI, B03-

,l:\yxa B OXJIa)l(,l:\aeMbIX nOMeIIJ,eHHjIX OCYIIJ,eCTBmIIOTCjI C

nOMOIIJ,bIO naHeJIH ynpaBJIeHIDI, pacnOJIO)l(eHHOH cnpaBa

OT MHeMOCXeMbI.

IlaHeJIb ynpaBJIeHlfjI COCTOHT H3 Tpex 6JIOKOB: 6JIOKa yn-

paBJIeHlfjI nO,l:\aqeH OXJIa)l(,l:\aIOIIJ,eH BO,l:\bI; 6JIOKa KOHTpOmI

H ynpaBJIeHlfjI KOMnpeccopaMH; 6JIO-

Ka KOHTpOmI H ynpaBJIeHIDI npOBH-

3HOHHbIMH KJIa,l:\OBbIMH.

Ilpe,l:\ycMoTpeHa B03MO)l(HOCTb

3arpY3KH KJIa,l:\OBbIX OT HHCTpyKTO-

pa, a Tal()l(e caMHM 06Y'laeMbIM no

3a,l:\aHHIO HHCTpyKTopa H3BeCTHbIM

KOJIH'leCTBOM rpY3a C 3a,l:\aHHOH TeM-

nepaTypoH. IlpH pa60Te yCTaHoBKH

yqHTbIBaIOTCjI TenJIOnpHTOKH B OX-

JIa)l(,l:\aeMbIe nOMeIIJ,eHHjI qepe3 or-

pa)l(,l:\eHHjI, OT 3arpY)l(aeMbIX npo-

,l:\)'KTOB, a Tal()l(e 3KcnJIYaTa~HOHHbIe

TenJIOnpHTOKI1 (OCBeIIJ,eHHe, OTKpbI-

BaHHe ,l:\BepeH, ,aBHraTeJIH B03,l:\YXO-

OXJIa,l:\HTeJIeH H T.,l:\.).

OpraHbI ynpaBJIeHIDI npe,ayCMOT-

peHbI Te )l(e, qTO H B peaJIbHOH YC-

TaHOBKe. TpeHa)l(ep pa60TaeT npH

pytIHOM H aBTOMaTWIeCKOM ynpaB-

JIeHHH. KOHTpOJIHpyeMbIe napaMeT-

pbI H HH,l:\HKaTOpbI npe,l:\CTaBJIeHbI no

84 TOtIKaM.

B TpeHa)l(epe «A6moMamu3upo-

6alilia51 XOlLOOUJlblia51 ycmali06Ka

CUCmeMbl KOIiOU14UOIiUp06aIiU51 603-

oyxa» (PHC.2) MO,l:\e.rrnpYeTCjI yCTaHoBKa, npe,aHa3HatIeHHM

,l:\IDI 06eCnetIeHIDI KOM<P0PTHbIX yCJIOBHH B mIX nOMeIIJ,e-

HIDIX.

B TpeHa)l(epe npHHjITa ~eHTpaJIbHajI npjIMOTOtIHajI ,l:\BYX-

KaHaJIbHajI BbICOKOHanOpHajI CHCTeMa KOH,l:\J1WIOHHpOBaHlfjI.

B COCTaB KOH,l:\H~HOHepa BXOMT: ~eHTpo6e)l(HbIH npjIMO-

TOtIHbIH BeHTHmITOp C 3JIeKTpO,l:\BHraTeJIeM H B03,l:\)'IllHbIM

<pHJIbTpOM, 06eCnetIHBaIOIIJ,I1M nO,l:\atIy B03,l:\)'Xa tIepe3 KOH-

,l:\H~HOHep K KaIOTHbIM ,aOBO,l:\tIHKaM; napOBbIe B03,l:\)'XOHar-

peBaTeJIH nepBOH H BTOPOH cTyneHeH; napOBoe YBJIa)l(HjI-

IOIIJ,ee yCTpOHCTBO; KanJIeyJIOBHTeJIb; B03,ayXOOXJIa,l:\HTeJIH

nepBOH H BTOPOH cTyneHeH; napOBbIe peryJIHpyIOIIlHe H

3anopHbIe KJIanaHbI.

B COCTaB XOJIO,l:\HJIbHOH MaWHHbI BXO,l:\H: nopWHeBOH

MHOrO~HJIHH,l:\POBbIH KOMnpeccop C aBTOMaTHtIeCKHM pe-

ryJIHpOBaHHeM npOH3BO,l:\HTeJIbHOCTH; MaCJIOOT,l:\eJIHTeJIb;

KO)l(yXOTpy6HbIH KOH,l:\eHCaTOp; peCHBep; <pHJIbTp-OCyWH-

TeJIb; B03,l:\YXOOXJIa,l:\HTeJIH; Tpy6onpOBO,l:\bI, 3anOpHajI H

peryJIHpyIOIIJ,ajI apMaT)'pa, npH60pbI ynpaBJIeHHjI H aBTO-

MaTHtIeCKOH 3aIIJ,HTbI. XJIa,l:\areHTOM BbI6paH <ppeOH R22.
YnpaBJIeHHe pa60TOH KOH,l:\H~HOHepa, XOJIO,l:\HJIbHOH Ma-

WHHOH H HH,l:\HKa~IDI napaMeTpOB COCTOjIHIDI XJIa,l:\areHTa,

BO,l:\bI, B03,l:\)'Xa B nOMeIIJ,eHlfjIX OCyIIJ,eCTBmIIOTCjI C nOMO-

IIJ,bIO naHeJIH ynpaBJIeHlfjI, pacnOJIO)l(eHHOH cnpaBa OT MHe-

MOCXeMbI.

IlaHeJIb ynpaBJIeHIDI COCTOHT 113Tpex 6JIOKOB: 6JIOKa KOH-

TpOmI H ynpaBJIeHIDI KOH,aH~HOHepOM; 6JIOKa ynpaBJIeHlfjI

nO,l:\atIeH OXJIa~aIOIIJ,eH BO,l:\bI; 6JIOKa KOHTpOmI H ynpaB-

JIeHHjI XOJIO,aHJIbHOH MaWHHoH. IlpH pa60Te yCTaHoBKH

MHeMocxeMa U naHe/lb ynpa6/leHUfl mpeHa:>ICepOM XO/lOOU/lbHOU

ycmaHo6Ku cucmeMbl KOHOU~UOHup06aHUfl 6030yxa



MO)l(HO nO,D,6HpaTb )l(eJJaeMble yCJJOBH51 B rrOMemeHH51X C

nOMOUl,bfO perYJJ51TOpOB (cabin 1,2,3,4).

OpraHbI ynpaBJJeHH51 rrpeAYcMoTpeHbI Te )l(e, YTO H B

peaJJbHoH yCTaHoBKe. Pa60Ta yCTaHoBKH ocymeCTBJJ51eT-

C5I rrpH PYYHOM H aBTOMaTHyeCKOM yrrpaBJJeHHH B ,D,ByX

OCHOBHblX pe)l(I1Max: JJeTHeM H 3IlMHeM (oTKJJIOyaeTC51 xo-

JJO,D,HJJbHa51MawHHa). ITpe,D,ycMoTpeHa rrO,D,aYa B03,D,yxa B

nOMemeHIle C rrOMOmbfO BeHTIlJJ5lTOpa B rrepexO,D,HOM pe-

)l(HMe. KOHTpOJJHpyeMble rrapaMeTpbI H HH,D,HKaTOpbI rrpe,D,-

CTaBJJeHbI rro 49 TOYKaM.

TpeHa)l(epbI npe,D,Ha3HayeHbI ,D,JJ51H3yyeHIl51 COCTaBa,

npHHUl1na ,D,eHCTBH51H perYJJHpOBKIl, a TaK)l(e ,D,JJ51rrpH06-

peTeHH5I HaBbIKOB yrrpaBJJeHH51 aBTOMaTH3HpOBaHHbIMH

XOJJO,D,HJJbHbIMH yCTaHoBKaMH B HOpMaJJbHbIX YCJJOBH5IX

3KCIIJJyaTaU;HH H rrpH B03HHKHOBeHHIl HeIlcrrpaBHocTeM H

aBapHMHbIX cHTyaU;IlH B IlX pa60Te.

B TpeHa)l(epaX rrpe,D,ycMoTpeHa CBeTOBa51 H 3ByKoBa51

CHrHaJJI13aU;H51 (pHc.3), KOTOpa51 cpa6aTbIBaeT rrpH ,D,OC-

TH)l(eHHH orraCHblX HJJH HepeKOMeH,D,yeMblx 3HayeHHM CJJe-

,D,yIOUl,HX KOHTpOJJHpyeMblx rrapaMeTpOB: BbICOKa51 TeM-

nepaTypa OXJJa)l(,D,aeMbIX rroMemeHHM (Ha 3 °C 60JJbWe

3a,D,aHHoH), BblCOKoe ,D,aBJJeHIIe Ha HarHeTaHIlH KOMrrpecco-

pOB, BbICOKa5I TeMrrepaTYPa Ha HarHeTaHIlH KOMrrpeccopOB,

HH3Koe ,D,aBJJeHHe Ha BcaCbIBaHIlH KOMrrpeccopOB, HH3Koe

,D,aBJJeHHe CMa30YHOrO MaCJJa KOMrrpeccopOB, HIl3Koe ,D,aB-

JJeHHe Ha HarHeTaHIlH Hacoca OXJJa)l()J,aIOmeH BO,D,bI, MarIlC-

TPaJJbHbIM COJJeHOH,D,HbIM BeHTHJJb 3aKpbIT, BKJJIOyeHO OCBe-

Ul,eHHe B oXJJa)l(,D,aeMOM rrOMeUl,eHHIl, rrapoperynIlpyromHe

BeHTHJJI1 3aKpbITbI, BbICOKoe 3HayeHIle CHJJbI TOKa, BbICOKa51

TeMrrepaTypa 06MOTOK 3neKTpO,D,BHraTen51.

ITpe,D,ycMoTpeHa OCTaHOBKa KOMrrpeccopOB (Shut
Down) npH ,D,OCTH)l(eHHH rrpe,D,eJJbHO ,D,OrrycTIlMbIX 3Haye-

HHM O,D,HOrO H3 CJJe,D,yfOUl,HX napaMeTpOB: BblCOKoe ,D,aBJJe-

HHe Ha HarHeTaHHH KOMrrpeccopOB, BbICOKa51 TeMrrepary-

pa Ha HameTaHHH KOMnpeccopOB, HIl3Koe ,D,aBJJeHIle Ha Bca-

CbIBaHI1H KOMnpeccopOB, HIl3Koe ,D,aBJJeHHe CMa30YHOrO

Puc.3. naHellb a6apuuHo-npeoynpeoumeJlbHou
CU2HGIlU3au,uu

MaCJJa KOMrrpeccopOB, rrpeKpaUl,eHHe rrpOTOKa BO,D,bI B CH-

CTeMe OXJJa)l(,D,eHH51KOH,D,eHCaTOpa IlJJH KOMrrpeccopa (c 3a-

,D,ep)l(KOM rro BpeMeHH 5 c), OTKJJIOyeHHe Hacoca oXJJa)l()J,a-

IOmeM BO,D,bI, He,D,orrycTI1MOe rrpeBbIWeHl1e CI1JJbI TOKa. Kpo-

Me Toro, rrpe,D,ycMOTPeHbI 6nOKIlpOBKa ,D,BepeM Ha 3aKpbI-

TIle B OXJJa)l(,D,aeMOM rrOMemeHIlI1 rrpl1 BKJJIOyeHHOM OCBe-

meHIlH H 3amHTa arrrrapaTOB BbICOKoro ,D,aBJJeHH51:KOH,D,eH-

caTopOB H peCIlBepa rryTeM cpa6aTbIBaHH51 rrpe,D,OXpaHI1-

TeJJbHbIX KJJarraHOB.

ITPH OCTaHOBKe KOMrrpeccopa BCJJe,D,CTBHe HeI1CrrpaBHOC-

TH (Shut Down) OTKJJfOyaeTC51 aBTOMaTHKa yrrpaBJJeHH5I

KOMrrpeccopOM, 3aKpbIBaeTC51 MarIlCTpaJJbHbIM COneHOI1,D,-

HbIH BeHTHnb. ITocJJe,D,yfOmee BKJJfOyeHHe KOMrrpeccopa

B03MO)l(HO TOJJbKO BpyYHyfO, rrpH 3TOM He06xo,D,HMO CHaya-

JJa OTKpbITb MarHCTPaJJbHbIH COJJeHOIl,D,HbIH BeHTHJJb. ITpl1

rrOrrbITKe 3arrycKa KOMrrpeccopa rrpH 3aKpbITOM MamCTpaJJb-

HOM COJJeHOH,D,HOM BeHTHJJe CHOBa cpa60TaeT (Shut Down).

BKJJIOQeHl1e aBTOMaTIlKII B03MO)l(HO TOJJbKO rrOCJJe 3arrycKa

KOMrrpeccopa B pyYHOM pe)l(IlMe.

B TpeHa)l(epaX XOJJO,D,HJJbHbIX yCTaHoBOK MO,D,eJJl1pyfOT-

C51 HaH60JJee QaCTO BCTpeyafOUl,HeC51 HeHcnpaBHOCTI1: OT-

KJJfOyeHHe 3JJeKTpOrrHTaHH51, YTeYKa XJJa,D,areHTa 113 CHC-

TeMbI, rrOJJOMKa O,D,HOrO H3 KOMrrpeccopOB, nOJJOMKa peJJe

TeMrrepaTypbI rrpOBH3HOHHbIX KJJa,D,OBbIX (COJJeHOI1,D,HbIH

BeHTHJJb 3aKpbIBaeTC51 B aBTOMaTHyeCKOM pe)l(HMe, ero

OTKpbITHe B03MO)l(HO rrpH rrepeBO,D,e KOMrrpeccopa B PYY-

HOM pe)l(HM), HapaCTaHHe «CHerOBOM Wy6bI» Ha rrOBepXHO-

CTI1 B03,D,yX00XJJa,D,HTeJJ5l npOBH3110HHbIX KJJa,D,OBbIX, nOJJOM-

Ka BeHTHn51TOpa KOH,D,HU;HOHepa, CKOrrJJeHIle B03,D,yxa B CHC-

TeMe xna,D,areHTa, 3arp513HeHIle KOH,D,eHCaTOpa co CTOpO-

HbI OXJJa)l(,D,aIOmeH BO,D,bl, 3arp5l3HeHHe TepMoperyJJHpyfO-

mero BeHTHJJ51 (TPB) (Bnara, MeXaHHyeCKHe 3arp513HeHH5l),

OTCyTcTBHe rreperrYCKa Macna (cnOMaJJC51 COJJeHOH,D" peJJe

TeMrreparypbI), rrOJJOMKa rrapoperYJJ5lTOpa, 3aCOpeHI1e B03-

,D,ywHoro epHJJbTpa BeHTHJJ51TOpa KOH,D,HlI,HOHepa, BnmKHbIM

XO,D,KOMrrpeccopa.

ITporpaMMHoe 06eCrreYemle (ITO) TpeHa)l(epa BKJJfOya-

eT B ce651 ITO pa60yero MeCTa HHCTpyKTopa H ITO pa60-

yero MeCTa 06yYaeMoro. O,D,HOBpeMeHHO Ha TpeHa)l(epe

MoryT 3aHHMaTbC5I ,D,O12 QenOBeK (rro )l(eJJaHHfO MO)l(HO 11

60JJbWe, HO OnbIT 3KCrrJJyaTaU;HH TpeHa)l(epHbIX CI1CTeM

rrOKa3bIBaeT, YTO npH YHCJJe 06yQaeMbIX 60JJee 12 rrpo-

lI,eCC 06yYeHH5l MaJJ03epepeKTHBeH). TpeHa)l(ep MO)l(eT pa-

60TaTb KaK B ceTeBOM BapHaHTe, TaK 11 aBTOHOMHO.

HHCTpyKTOp, opraHIl3Y51 rrp0lI,ecc 06yYeHH51 Ha TpeHa)l(e-

pe, BbIITOnH5leT CJJe,D,yIOmHe OCHOBHble epyHKU;HH (pl1c. 4).

·npoeeoeHue 3aH51mUU e pe:J/Cw"te «Edit». 3TO pe)l(HM

pa60TbI HHCTPyKTopa ,D,JJ5lBbI60pa ynpa)l(HeHHM, HX npo-

CMOTpa, pe,D,aKTl1pOBaHH51 H COXpaHeHI151.

B 3TOM pe)l(HMe HHCTpyKTOp MO)l(eT:

3arpY3HTb H rrpoCMOTpeTb HayaJJbHYfO cHTyaU;HIO 11cu;e-

Hapl1M BbI6paHHoro yrrpa)l(HeHI151;

oTPe,D,aKTHpOBaTb cu;eHapHM 11 coxpaHHTb Yllpa)l(HeHl1e

rro,D, TeM )l(e IIJJH ,D,pyrIIM IlMeHeM;

rrpoHrpaTb yrrpa)l(HeHHe H COXpaHHTb rrOJJYYHBrnyIOC51
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~er Solenoid1
MMter SoIenOO 2
Compressor 1 ()e(jQ'o1)I:Of

COO"Vessor 2 DeQIli'lttor
Compressor 1 Byp.ass
(~essqr 2 Bypass
Compressor 1 5t'd Off ,,/We
Compressor 2 Shlt Off vi!Ave
Compressor 1Refrlgern ~
ComprC$SQr" 2 RefriQer¥lt MakeUp
Comptes~ 1 Air Valve

Parameter
Sea Wt!J.erPump Pressure
sea Wd:.er lnIet Temperature
COfTl)rCSSQr1 trJet Pressu-e
COfl1)ressor 2 In'et: PresstJ'e
Compressor I 0ut:Iet PrcsSU"e
Compressor 2 0Lt)et PresSIJe
Compressor 1 Oi Prcssu-e
COfT'4)ressor 2 01 PresSU'e
Compressor 1 Inlet Temper~e
Compressor 2 Inlet Terr.perMure
Compressor t Outlet Temperature
Compressor 2 Outlet Temperature
Compres$Ol' 1 Condenser Temper .. ,
Compressor 2 Condenser Temper, •.
Compressor 1 Ampermeter
Compressor 2 Ampermetcr
Compressor I ()j T Mlk level
Compressor 2 Oil Tank level
Condenser 1 WIel: Temperat. •.•.e
Condenser2 0l.tIet T~~e
Condenser I Tori< level
Condenser 2 Tank level
Compressor I Supply AdJUSter
Compres"" Z 5uppIy AdJUSt'"
Compressor I Water Supply AdjIJ. ,.
Compressor 2 Water Supply Adju ..•
Compressor 1 St:artlno VlJ4ve
Compressor 2 Starting \lalve
Fish Room Temperature
Meat Room TemperatlXe

O,idge#l

c:::.J
01:03:51

:;I/ip (

s,"r::]""(
RehiQefatOf ) "rJlIIu ~

default )

value
ON
OfF
RI3't<!l
OFF
ON
AUTO
AUTO
OfF
ON
ON
ON
OfF
OfF
ON
ON
OfF
OfF
OFF

S'(Stem
PC
PC
PC

Abm
Room4T~ature~
Man In Cold 5t:Of'C I
Room 2 Temperature High

A. TITle
01:01:07

'" 01:00:47
.•• 00:56:33

Tome

01:03:28
01:03:28
01:03:30
01:03:37
01:03:39
01:03:40
01:03:40

System

PC
PC
PC
PC
PC
PC
PC

Event

CompressOt 2
Master Solenoid 2
Room 5 Temperature High
Room 5 Temperal::-.xe t'tQh
&ttef Room Defroster
Snow coat (f>Jtt",)
Bltter Room Defroster

Value Sou<ce Type

ON Model
ON MocIel
Ack Tratnee ,"",m
End - Ai",m
ON T' •••••
Reset - FaUt
AUTO T,...,.

FaUt

ORef_FaUtoSW Reg. V_ 1 FaUt

OSWReg. V_ZFaUt

OAitlnSystem 1o Air In System 2

oExcessive Moisture Felter 1o ExceSSive Moisture FiRer 2

OCondenser I FoulinQ

~ r. Immediol~

[ ;,pplj )( r.;1'J~'JJ

cHTyaUHIO KaK HOBOeynpa)I(HeHHe;

nepeBeCHI B pe)l(HM Briefing O,n:HHHJJHHeCKOJJbKOKOM-

nbIOTepOB (::lTOpe)l(HM pa60Tbi l1HCrpyKTopa ,n:JUf,n:eMOH-

CTpaUHH o6yqaeMbiM BbInOJJHeHH5Iynpa)l(HeHH5I. YnpaB-

JIeHHe np0I13Bo,n:HTC5IOT l1HCrpyKTopa, KHonKH ynpaBJIe-

HI15IHe,n:ocryflHbl o6yqaeMoMY).

-npoeedeHue 3aJ-l5lmUU e pe:JICUMe «Online class». 3TO

pe)l(HM pa60Tbi l1HcTpyKTopa ,n:JI5IKOHTpOJUf3a BbInOJJHe-

HHeM ynpa)l(HemUi o6yqaeMblMH.

B 3TOM pe)l(HMe l1HCrpyKTOp MO)l(eT:

Ha:maqHTb ynpa)l(HeHHe Ha O,n:HHHJIH HeCKOJIbKOKOMnb-

IOTepOB;

npHOCTaHaBJIHBaTb,npo,n:OJJ)I(aTbynpa)l(HeHHe ,n:JUfBb16-

paHHoro o6yqaeMOrO HJJHBcero KJIaCCa; BKJJIOQaTb,Bbl-

KJIIOQaTb3anl1Cb BbInOJJHeHH5Iynpa)l(HemUi ,n:JUfBbl6paH-

HOro o6yQaeMoro HJII1 Bcero KJIaCCa;

OCYIUeCTBJJ5ITbBBO,n:HeHcnpaBHocTeH H pe,n:aKTHpOBa-

HHe napaMeTpOB pa60Tbi Mo,n:eJIHB npouecce TpeHHHra;

KOppeKTHpOBaTbcueHapHH ,n:JI5IBbl6paHHoro o6yQaeMO-

ro (BBO,n:HTbHeHcnpaBHOCTH C Ha:maQeHHeM BpeMeHH).

-npoeedeHue 3aHJlmUU e peJICUMe «Debriefing». 3TO

pe)l(J1Mpa6oTbll1HcTpyKTopa,n:JUf npOCMorpa 3anHceH Bbl-

nOJIHemrn ynpa)l(HeHHH o6yqaeMblMH (nJIeHoK).

B 3TOM pe)l(HMe l1HCrpyKTOp MO)l(eT:

3arpY3HTb H npOCMOTpeTb nJJeHKy;

Ha:maQHTb npOCMOTp rrJIeHKH Ha O,n:HHHJII1 HeCKOJIbKO

KOMnbIOTepOB;

3anHcaTb Bbl6paHHYIO CHT)'aUHIO KaK Ha'laJJbHYIO CHry-

aUHIOyrrpa)l(HemUi.

l1HlpopMaUH5I 0 BBe,n:eHHbIXHeHcnpaBHOCT5IX cPHKCl1py-

eTC5Iy l1HcTpyKTopa, Ha 3KpaHbi o6y'laeMoro OHa He Bbl-

BO,n:HTC5I(HaCKOJIbKOHaM H3BeCTHO,HH B O,n:HOMH3 TpeHa-

)l(epOB Pa3JIH'IHbIX cPHpMTaKa5I HHcPopMaUH51Ha 3KpaHe y

o6yqaeMoro He n05IBJUfeTC5I).IIpH Heo6xo,n:HMOCTHl1HCT-

PYKTOP, o6yqa5I pacn03HaBaTb HeHcnpaBHOCTH, C006lll,aeT

o HeH H 3aTeM B pe)l(HMe «BRIEFING» n05ICIDIeT, KaK H

no H3MeHeHHIO KaKHX napaMeTpOB o6Y'laeMblH ,n:OJI)I(eH

onpe,n:eJJHTbHeHcnpaBHOCTb.



Ha Ka)K,D;YIOBBe,D;eHHyIOHeMCrrpaBHOCTb MaTeMaTMqeC-

KajJ MO,D;eJIbTpeHa)Kepa pearMpyeT M BbI,D;aeTCOOTBeTcTBy-

IOIII;Me3HaqeHI1jJ rrapaMeTpOB Ha KOHTpOJIbHO-M3MepMTeJIb-

Hble rrpM6opbI. 06yqaeMbIH, MCrrOJIb3YjJrrOKa3aHMjJ rrpM6o-

pOB, yqMTCjJ paCrr03HaBaTb HeMCrrpaBHOCTM.

ITepBbIH BM,D;HeMCrrpaBHOCTeH rrpMBO,D;MTK BbIXO,D;yM3

CTpOjJ MeXaHM3Ma; oTpa6aTbIBaeTCjJ BBO,D;MeXaHM3Ma B

pa60Ty pe3epBHbIMM crrOc06aMM.

BTOpOH BM,D;HeMCrrpaBHOCTeH, ,D;MHaMMqeCKMpa3BMBa-

jJCb, rrpMBO,D;MTK YXY,D;llIeHMIOpa60TbI MeXaHM3Ma M B ,D;aJIb-

HeHllIeM K rrOJIHoMy BbIXO,D;yero M3 CTPOjJ; 3TM HeMcrrpaB-

HOCTM MJIJIIOCTPMPYIOTCjJ«aJIapMaMM» M pa60TOH CMCTe-

Mbl 3aIII;MTbI.

TpeTMH BM,D;- 3TO «MjJrKMe HeMcrrpaBHOCTM», KOTopble

MoryT rrpMBeCTM B ,D;aJIbHeHllIeM K «aJIapMy» M rrOJIOMKe,

HO BpeMjJ MX pa3BMTMjJ BeJIMKO, a HeKOTopble M3 HMX He

rrpMBO,D;jJTK rrOJIOMKe MexaHM3Ma BOBce.

TpeHa)Kep MO)KeT6bITb ,D;OrrOJIHeHrrpe3eHTallMOHHOH Tex-

HMKOH(rrpoeKTOp, 3KpaH M ,D;p.),D;AArrpOBe,D;eHI1jJ3aHjJTMH C

60JIbllIMMM rpyrrrraMM o6yqaIOIII;MxCjJ: JIeKIIMM, rrpaKTMqeC-

KMe 3aHjJTI1jJ,pa360p BblfIOJIHeHHbIX yrrpa)KHeHMH M T.rr.

B TpeHa)KepaX XOJIO,D;MJIbHbIXyCTaHoBoK rrpoBM3MOHHbIX

KJIa,D;OBbIXM CMCTeMbI KOH,D;MIIMOHMpOBaHI1jJB03.n;yxa MO-

,D;eJIMpYIOTCjJCJIe,D;yIOIII;MerrpolleccbI:

• TeqeHMe )KM,D;KOCTMM (MJIM) ra3a rro pa3BeTBJIeHHoMY

Tpy6orrpOBO,D;y;

• TerrJIoo6MeH Me)K,D;y ,D;ByMjJ Cpe,D;aMM B rrpOTOqHOM

TerrJIoo6MeHHMKe KO)KyXOTpy6Horo MJIM rrJIaCTMHqaTOrO

TMrra M TerrJIoo6MeH rrpM HaJIMqMMTerrJIOrrpMTOKa M3BHe;

• KMrreHMe M KOH,D;eHCallM51xJIa,D;areHTa;

• pa60Ta MexaHM3MOB M yCTpOHCTB (KOMrrpeccopbI, Ha-

COCbI, BeHTMAATopbI, KJIarraHbI);

• pa60Ta opraHoB yrrpaBJIeHI1jJ B pyqHOM M aBTOMaTM-

qeCKOM pe)KMMax.

ITporpaMMa MaTeMaTMqeCKOH MO,D;eJIMrrpMHMMaeT Ha

BXO,D;yrrpaBAAIOIII;Me B03,D;eHCTBI1jJM BbI,D;aeTpaCCqMTbIBa-

eMble rrapaMeTpbI B 3aBMCMMOCTMOT BpeMeHM M rpaHMq-

HbIX yCJIOBMH. ITporpaMMa MaTeMaTMqeCKOH MO,D;eJIMBbI-

3bIBaeTCjJ M3 rrporpaMMbI TpeHa)Kepa C orrpe,D;eJIeHHbIM

llIarOM (0,5 C MJIM 1 c), HO paCqeT M,D;eTC MeHbllIMM llIa-

rOM, Heo6xo,D;JoIMbIM,D;AA,D;OCTJoI)KeHI1jJTpe6yeMoH TOqHOC-

TM JoIYCTOHqMBOCTMpellIeHI1jJ.

TpeHa)KepbI pa3pa60TaHbI B COOTBeTCTBMMC Tpe6oBa-

HI1jJMM rOCy,D;apCTBeHHbIX 06pa30BaTeJIbHbIX CTaH,D;apTOB:

6blcme20 npo¢eCCUOl-lOJlbH02006pQ306aHU5l no cne-

l1uaJlbHocm5lM:

070200 «TeXHMKa M <pM3MKaHH3KMX TeMrrepaTYP»;

10 1700 «XOJIO,D;MJIbHa51,KpMoreHHM TeXHMKa M KOH,D;M-

IIHOHI1pOBaHHe»;

230100 «3KCfIJIyaTallM51 M 06CJIy)KMBaHMe TpaHcrropT-

HbIX H TeXHOJIOrHqeCKMX MallIHH H o6opy,D;OBaHI1jJ (B rrH-

III;eBoH M rrepepa6aTbIBaIOIII;eH rrpOMbIllIJIeHHocTM)>>;

240500 «3KCfIJIyaTallMjJ Cy,D;OBbIX3HepreTMqeCKMX YC-

TaHOBOK»;

cpeOHe20 npo¢eCCUOHaJlbH020 o6pa306aHU5l no cne-

l1uaJlbHocm5lM:

1711 «MoHTa)K, 3KcrrnyaTallI1jJ M peMOHT XOJIO,D;HJIbHO-

KOMrrpeccopHbIX MallIMH M yCTaHOBOK»;

2409 «3KcrrnyaTallI1jJ TpaHcrropTHbIX 3HepreTHqeCKHX

yCTaHoBOK (Ha BO,D;HOMTpaHCrropTe)>>;

Ha4aJlbH020 npo¢eCCUOHaJlbH020 o6pa306aHU5l no

cnel1uaJlbHocm5lM:

30.15 «MexaHHK MaJIOMepHOro cy,D;Ha»;

30.16 «MOTOpMCT (MallIMHMcT) pe<PPM)KepaTOpHblx YC-

TaHOBOK».

TpeHa)KepbI MoryT 6bITb MCrrOJIb30BaHbI KaK ,D;JIjJo6y-

qeHMjJ cTy,D;eHTOB, TaK H ,D;JIjJrrO,D;rOTOBKMH rreperrO,D;ro-

TOBKM CrrellHaJIHCTOB, 3aHHMaIOIII;MXCjJ3KCrrJIyaTallHeH xo-

JIO,D;MJIbHbIXyCTaHoBOK, C lleJIbIO rrOBbIllIeHHjJ HX KBaJIH<pM-

KallMM M KOHTpOJIjJYPOBHjJ rrO,D;rOTOBKM.

B COOTBeTCTBMMCTpe60BaHMjJMM Me)K,D;yHapO,D;HOHKOH-

BeHIIMM ITl(HB78/95 M TMrrOBoro Kypca IMO B OTHOllIe-

HMM MallIMHHOH KOMaH,D;bIHa TpeHa)KepaX MoryT rrpoxo-

,D;MTbrrO,D;rOToBKy H Cy,D;OBbleMexaHMKM.

TpeHa)KepbI HaXO,D;JoIJIMCbB OrrbITHOH 3KcrrnyaTallMJoI B Te-

qeHMe O,D;HOrOceMeCTpa, M Ha HMX rrpOllIJIM o6yqeHMe CBbI-

llIe 150 cTY,D;eHTOBM CrrellHaJIMCTOB. OT3bIBbI rrperrO,D;aBa-

TeJIeH, CTY,D;eHTOBM rrpOM3BO,D;CTBeHHMKOB- rrOJIO)KHTeJIb-

Hble.

ITo 3aKJIIOqeHMIO CrrellHaJIMCTOB Me)K,D;yHapO,D;HOHaKa-

,D;eMMMXOJIO,D;arrpe,D;JIaraeMble TpeHa)KepbI «ABToMaTM3M-

pOBaHHajJ XOJIO,D;MJIbHMyCTaHoBKa rrpoBM3MOHHbIX KJIa,D;O-

BbIX» M «ABToMaTM3MpoBaHHajJ XOJIO,D;MJIbHajJyCTaHoBKa

CMCTeMbI KOH,D;MIIMOHMpOBaHI1jJB03,D;yxa» MMeIOT CJIe,D;yIO-

III;Me OCHOBHble ,D;OCTOMHCTBa:

• B POCCHH H 3a py6e)KOM HeT TpeHa)KepOB, aHaJIOrMq-

HbIX pa3pa60TaHHbIM;

• B03MO)KHOCTb MCrrOJIb30BaHI1jJKaK ,D;AAo6yqeHMjJ CTy-

,D;eHTOB,TaK M ,D;AArrOBbIllIeHI1jJ KBaJIM<pMKallMM, rreperro,D;-

rOTOBKH M rrpoBepKM KOMrreTeHTHOCTM M aTTeCTallHH crre-

IIMaJIMCTOB;

• my6MHa MrrpaBMJIbHOCTbMO,D;eJIwpoBaHI1jJ;HarAA,D;HOCTb

M peaJIMcTwqHOCTb BocrrpOH3Be,D;eHI1jJBcex <PYHKIIMHM 3a-

MepoB KOHTpOJIMpyeMblx rrapaMeTpoB;

• B03MO)l(HOCTb pa~oTbI C pyqHbIM H aBTOMaTHqeCKJoIM

yrrpaBJIeHMeM;

• MMHTallH5l TMfIwqHbIX HeMcrrpaBHocTeH MaBapIDffioH pa-

60TbI;

• rM6KajJ HaCTpOHKa KOH<pMrYPallMM: B03MO)KHOCTb MC-

rrOJIb30BaHI1jJ KaK ,lJ;JIjJrpyrrrroBbIX, TaK M ,D;AAMH,D;MBM,D;y-

aJIbHbIX 3aHjJTHH;

• cOBpeMeHHbIH ,D;M3aHH.

ITo )KeJIaHHIO 3aKa3qHKOB TpeHa)KepbI MOryT 6bITb a,D;arr-

TMpoBaHbI K YCJIOBI1jJMMCrrOJIb30BaHI1jJ XOJIO,D;MJIbHbIXyc-

TaHOBOK B rrHIII;eBoH H ,D;pyrHX oTpacAAx rrpOMbIllIJIeHHOC-

TM, Ha aBTOM06MJIbHOM M )l(eJIe3HO,D;0p0)KHOMTpaHcrropTe,

a TaK)l(e Ha cy,D;ax pbI6orrpOMbICJIOBOrO, MopcKoro M peq-

HorO <pJIOTOB.


